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vide novel and improved vibratory force pro- 
ducing apparatus capable of producing har- 
monic vibratory forces in a single direction 

20 and of relatively large magnitude in 'which 
novel provision is made for adjusting the ap- 
paratus from a zero position wherein no 
motion is effected to a maximum position of 
vibration in a simple and practical manner. 

25 In general the present invention contem- 
plates novel force producing apparatus and 
paritcularly a vibratory force generator adap- 
ted to be attached to a body to be vibrated, 
such as a screen or similar apparatus moun- 

30 ted to be freely vibrated. In the preferred 
embodiment of the invention the vibratory 
force generator includes a housing provided 
with spaced parallel bores in which rotating 
cylinders are mounted for rolling engage- 

35 ment with the inner walls of the bores, the 
centrifugal force generated stresses being 
communicated to the walls of the housing to 
effect vibration of the body to which it is 
attached. The rotating cylinders are moun- 

40 ted so that the developed cyclic forces are 
- not transmitted to the shafts, gears and bear- 
ings of the apparatus so that a relatively sim- 
ple bearing structure may be employed. 
In accordance with a feature of the inven- 

45 tion the present apparatus is capable of gen- 
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rig. z; 

Fig. 2 is a plan view of the same partly in 
cross section as viewed from the line 2 — 2 
of Fig. 1; 65 

Fig. 3 is a more or less diagrammatic view 
similar to Fig. 1 showing portions of the 
force producing apparatus in different posi- 
tions of operation; 

Fig. 4 is a cross sectional detail view show- 70 
ing the driving and adjusting mechanism as 
seen from the line 4 — 4 of Fig. 2 with por- 
tions broken away for clearness of illustra- 
tion; 

Fig. 5 is an end view of the apparatus 75 
shown in Fig. 4, some of the parts being 
broken away and shown in cross section; 

Fig. 6 is a perspective view of the mech- 
anism shown in Fig. 4; and 

Fig. 7 is a diagrammatic view illustrating 80 
schematically the forces generated in one 
plane in the operation of the present appara- 
tus. 

Referring now to the drawings, 10 repre- 
sents a housing having two spaced and paral- 85 
lei bores 12, 14 of equal diameter extended 
therethrough, the housing and its driving 
mechanism being attached to the frame 15 
of the body to be vibrated. A pair of force 
generating cylindrical rollers 16, 18 are 90 
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L John Richard Lane, a British subject, 
of 10, Staple Inn, London, W.C.I , do here- 
by declare the invention {A communication 

from INTERNATIONAL RESEARCH AND B&- 

5 velopment Corporation), a corporation 
duly organised and existing under the laws 
of the State of Ohio, United States of 
America, of 797, Thomas Lane, Columbus, 
Ohio, for which I pray that a patent may 

10 be granted to me, and the method by which 
it is to be performed, to be particularly des- 
cribed in and by the following statement: — 
This invention relates to force producing 
apparatus and more particularly to a vibra- 

15 tory force producing apparatus. 

The invention has for an object to pro- 
vide novel and improved vibratory force pro- 
ducing apparatus capable of producing har- 
monic vibratory forces in a single direction 

20 and of relatively large magnitude in 'which, 
novel provision is made for adjusting the ap- 
paratus from a zero position wherein no 
motion is effected to a maximum position of 
vibration in a simple and practical manner. 

25 In general the present invention contem- 
plates novel force producing apparatus and 
particularly a vibratory force generator adap- 
ted to be attached to a body to be vibrated, 
such as a screen or similar apparatus moun- 

30 ted to be freely vibrated. In the preferred 
embodiment of the invention the vibratory 
force generator includes a housing provided 
with spaced parallel bores in which rotating 
cylinders are mounted for rolling engage- 

35 ment with the inner walls of the bores, the 
centrifugal force generated stresses being 
communicated to the walls of the housing to 
effect vibration of the body to which it is 
attached. The rotating cylinders are moun- 

40 ted so that the developed cyclic forces are 
not transmitted to the shafts, gears and bear- 
ings of the apparatus so that a relatively sim- 
ple bearing structure may be employed. 
In accordance with a feature of the inven- 

45 tion the present apparatus is capable of gen- 
[Price ~* — — 



erating harmonic vibratory forces in one 
direction and of relatively large magnitude 
irrespective of the frequency or mass associa- 
ted therewith and in which provision is made 
for adjusting the apparatus from a zero posi- 50 
tion wherein no motion is effected to a maxi- 
mum position of vibration while the appara- 
tus is in operation, and by such adjustment 
relatively large forces may be generated in a 
safe manner at a magnitude just short of the 55 
elastic limit of the structure. 

In the accompanying drawings illustrating 
the preferred embodiment of the invention : 

Fig. 1 is a side elevation partly in cross 
section of the present force producing ap- 60 
paratus as viewed from the line 1 — 1 of 
Fig. 2; 

Fig. 2 is a plan view of the same partly in 
cross section as viewed from the line 2 — 2 
of Fig. 1; 65 

Fig. 3 is a more or less diagrammatic view 
similar to Fig. 1 showing portions of the 
force producing apparatus in different posi- 
tions of operation; 

Fig. 4 is a cross sectional detail view show- 70 
ing the driving and adjusting mechanism as 
seen from the line 4 — 4 of Fig. 2 with por- 
tions broken away for clearness of illustra- 
tion; 

Fig. 5 is an end view of the apparatus 75 
shown in Fig. 4, some of the parts being 
broken away and shown in cross section; 

Fig. 6 is a perspective view of the mech- 
anism shown in Fig. 4; and 

Fig. 7 is a diagrammatic view illustrating 80 
schematically the forces generated in one 
plane in the operation of the present appara- 
tus. 

Referring now to the drawings, 10 repre- 
sents a housing having two spaced and paral- 85 
lei bores 12, 14 of equal diameter extended 
therethrough, the housing and its driving 
mechanism being attached to the frame 15 
of the body to be vibrated. A pair of force 
generating cylindrical rollers 16,. 18 are 90 
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mounted for rolling engagement with the 
wall of the bore 12, and a second pair of 
cylindrical rollers 20, 22 are similarly moun- 
ted for rolling engagement with the wall of 
5 the bore 14, all of the rollers preferably be- 
ing of equal weight and diameter. Pro- 
vision is made for supporting the rollers 16, 
18 for rotation in one direction in the bore 
12, as indicated by the arrow in Fig. 1, and 

10 for supporting the rollers 20, 22 for rotation 
in the opposite direction in the bore 14, as 
indicated by the arrow, all of the rollers be- 
ing rotated at equal speeds. As shown in 
Figs. 1 and 2, a central shaft 24 extended 

15 through the bore 14 and supported at one 
end in a bearing supporting 26 is provided 
with a gear 28 keyed thereto which meshes 
with a similar gear 30 keyed to a central 
shaft 32 extended through the bore 12 and 

20 supported at one end in a bearing support 
34 whereby to effect rotation of the shafts 
24, 32 at equal speeds and in opposite direc- 
tions. The roller 16 is guided for rolling 
engagement with the wall of the bore 12 in 

25 the slotted end of an arm 36 keyed to the 
central shaft 32, and the roller 22 is similar- 
ly guided for rolling engagement with the 
wall of the bore 14 in the slotted end of an 
arm 38 keyed to the central shaft 24, the 

30 arms 36, 38 being arranged on their respec- 
tive shafts so that they will assume parallel 
positions when they arrive at upper or lower 
vertical positions with relation to their shafts 
32, 34. 

35 The rollers 18, 20 are similarly guided in 
the slotted ends of arms 40, 42 for rolling 
engagement with their respective bores 12, 
14, the arm 42 being keyed to a sleeve 44 
supported on the central shaft 24 and ex- 

40 tended through a bearing support 46 and 
having a gear 48 keyed thereto, the gear 48 
being of the same diameter as the gear 28 on 
the central shaft 24. The gear 48 meshes 
with a gear 50 keyed to a similar sleeve 52 

45 supported on the central shaft 32 and ex- 
tended through a bearing support 54, the 
arm 40 being keyed to the sleeve 52, as 
shown, so that in operation the arms 40, 42 
keyed to the sleeves 52, 44 will be rotated at 

50 the same speed and in opposite directions 
and will also assume parallel positions when 
they arrive at a vertical plane above or be- 
low the centre of their respective sleeves. 
As shown in Figs. 2, 4 and 5, the illustra- 

55 ted driving mechanism for rotating the roller 
units in each bore includes a motor 56 con- 
nected by a belt and pulley drive 58 to the 
extended end of the central or main driving 
shaft 24, the shaft extending through end 

60 plates 60, 62 which support a train of gears 
therebetween, as indicated generally at 64. 
Rotation of the central shaft 24 effects rota- 
tion of the arms 36, 38 and their respective 
rollers 16, 22. The train of gears 64 in- 

65 eludes a gear 66 keyed to the central shaft 



24 which meshes with a gear 68 fast on a 
shaft 70 rotatably supported in and extended 
between the end plates 60, 62. The gear 
68 meshes with an elongated pinion 72 fast 
on a second shaft 74 rotatably mounted in 70 
and extended between the end plates 60, 62, 
and an extended portion of the pinion 72 also 
meshes with a gear 76 fast on a third shaft 
78 also rotatably mounted in and extended 
between the end plates 60, 62. The gear 75 
76 meshes with a gear 80 keyed to the sleeve 
44 carried by the shaft 24, the gear 80 being 
of the same diameter as the gear 66 keyed 
to the shaft 24 so that in operation the train 
of gears effects rotation of the sleeve 44 in 80 
the same direction and at the same speed as 
the shaft 24. * 

From the description thus far it will be 
observed that through the gearing described 
the arms 38, 42 fast on the shaft 24 and 85 
sleeve 44 respectively will be rotated in the 
same direction and at the same speed when 
the shaft 24 is- rotated, and similarly, the 
arms 36 and 40 fast on the shaft 32 and 
sleeve 52 respectively will be rotated at the 90 
same speed and in the opposite direction, as 
indicated by the arrows. As herein shown, 
provision is made for adjusting the angular 
relationship between the arms supported on 
the shafts and the arms supported on the 95 
sleeves of each rotary unit. This may be 
accomplished by bodily rotating the end 
plates 60, 62 and the train of gears carried 
thereby relative to the sleeve 44 and shaft 
24 respectively on which the end plates are 100 
pivotally mounted. As shown in Figs. 4, 
5 and "6, a gear segment 82 secured tc the end 
plate 62 and concentric with the shaft 24 is 
arranged to mesh with a worm gear 84 
mounted on a shaft 86 supported in a brae- 105 
ket 88 attached to the frame 15 of the body 
to which the force is to be applied, the shaft 
86 being provided with a handle 90 for effect- 
ing manual adjustment of the plates. 

With this construction it will be seen that HO 
in operation when the worm 84 is rotated, 
the plates 60, 62 and the gears carried 
thereby are bodily rotated about the main 
shaft 24 so that the gear 68 carried by the 
plates 60, 62 will roll about the gear 66 115 
keyed to the shaft 24, such rolling move- 
ment being transmitted through the gear 
train 64 to effect relative rotation of the gear 
80 on the sleeve 44, thereby effecting a varia- 
tion in the angular disposition of the sleeve 120 
carried arms 40, 42 relative to the shaft car- 
ried arms 36, 38. It will be observed that 
in operation the slotted ends of the roller 
supporting arms merely guide the rollers 
through an angular path, the rollers having 125 
freedom of movement radially in the slots so 
that no radial or cyclical stresses are trans- 
mitted to the shafts and bearings of the struc- 
ture. 

In the operation of the apparatus when 130 
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the roller supporting arms are adjusted to 
the positions shown in Fig. i wherein the 
rollers in each bore are disposed at exactly 
180° from each other and in corresponding 

5 balanced positions, no vibratory force will 
be generated when the apparatus is in opera- 
tion and the rollers rotateS in opposite direc- 
tions, as indicated by the arrows, regardless 
of the speed of rotation, since such balanced 

10 disposition of the rollers will effect cancella- 
tion of corresponding forces in opposite 
directions insofar as the force action is ex- 
perienced by the housing 10. However, by 
rotating the worm 84 to effect adjustment in 

15 the angular disposition of the sleeve driven 
rollers 18, 20 relative to the shaft driven rol- 
lers 16, 22 in equal amounts of imbalance, 
as indicated in Fig. 3, the forces generated 
by the rollers in each bore 12, 14 will be 

20 added to each other during their downward 
movement or rotation beyond a horizontal 
plane, as diagrammatically indicated in Fig. 
7, and similarly during their upward move- 
ment beyond a horizontal plane whereby to. 

25 effect vibratory motion in a vertical plane, 
and that the forces in a perpendicular plane 
will cancel each other so that no movement 
will be effected in a horizontal plane. It 
will thus be seen that the forces may be con- 

30 trolled to operate in one plane only by main- 
taining the imbalance of the rollers exactly 
equal and so timed in their opposing rota- 
tional effects as to cancel each other in one 
plane and to add to each other in a perpen- 

35 dicular plane. Such adjustment may be 
effected by rotation of the worm 84 while 
the apparatus is in motion, the meshing en- 
gagement of the worm with its worm gear 
segment maintaining the unit locked in its 

40 adjusted position. 

It will also be observed that in accordance 
with an important feature of the present in- 
vention the operation of adjusting the roller 
supporting arms, to move the rollers from 

45 a zero or balanced position shown in Fig. 1 
through various positions of imbalance, to a 
maximum position wherein the arms in each 
bore will be in parallel, serves to progressive- 
ly increase the effective mass or weight of the 

50 rollers operative to- produce the generated 
force. Thus, since the effective mass or 
weight is a factor in determining the force 
produced in a centrifugal apparatus where- 
in the force is equal to the mass times the 

5.« velocity squared, it will be seen that adjust- 
ment of the arms in each unit to dispose the 
rollers in progressively increasing positions 
of imbalance will vary the effective mass or 
weight so that in practice harmonic forces of 

60 enormous magnitude may be produced and 
varied over a wide range in a simple and 
practical manner. It will likewise "be seen 
that by varying the speed of the driving 
motor the velocity of the rollers may be in- 

65 creased or decreased, thus enabling a sec- 



ond force producing factor to be varied to 
obtain the force desired. 

While the preferred embodiment of the in- 
vention has been herein illustrated and des- 
cribed, it will be understood that the inven- 70 
tion may be embodied in other forms with- 
in the scope of the following claims. 

WHAT I CLAIM IS: — 

1. In vibratory force producing apparatus, 

in combination, a housing provided with two 75 
spaced and parallel cylindrical bores, a pair 
of cylindrical force producing rollers moun- 
ted for rolling contact with the walls of each 
bore, means for driving the rollers at equal 
speeds* the pair of rollers in one bore being 80 
rotated in a direction opposite to the rollers 
in the second bore, the corresponding rollers 
in each bore being arranged to assume cor- 
responding angular positions in opposite 
directions with relation to the axes of their 85 
respective bores to produce harmonic vibra- 
tory forces in a single direction, and means 
for varying said angular positions in equal 
amounts whereby to vary the effective force 
produced, said last named means including 90 
a gear train forming a part of said driving 
means, and means for bodily rotating said 
gear train to effect angular adjustment of 
one roller in each bore relative to the other 
roller in each bore. 95 

2. In vibratory force producing apparatus, 
in combination, a housing provided with two 
spaced and parallel cylindrical bores, a pair 
of cylindrical force producing rollers moun- 
ted for rolling contact with the walls of each 100 
bore, means for driving the rollers at equal 
speeds, the pair of rollers in one bore being 
rotated in a direction opposite to the rollers 

in the second bore, the corresponding rollers 
in each bore being arranged to assume cor- 105 
responding angular positions in opposite 
directions with relation to the axes of their 
respective bores to produce harmonic vibra- 
tory forces in a single direction when the 
rollers are in an imbalanced position with no 
relation to their respective bores, and means 
for varying said angular positions in equal 
amounts from a balanced position to pro- 
gressively increasing positions of imbalance 
whereby to progressively increase the magni- 115 
tude of the vibratory forces produced, said 
last named means including a gear train 
forming a part of said driving means, said 
gear train Saving provision for making roll- 
ing contact with a" gear operatively connec- 120 
ted to one roller of each pair, and for mak- 
ing driving contact with a gear operatively 
connected to the second roller of each pair 
when said gear train is bodily rotated, and 
means for bodily rotating said gear train to 125 
effect angular adjustment of one roller in 
each bore relative to the other roller in each 

3. In vibratory force producing apparatus. 

in combination, a housing provided with two 130 
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spaced and parallel cylindrical bores, a pair 
of cylindrical force producing rollers moun- 
ted for rolling contact with the walls of each 
bore, means for driving the rollers at equal 
o speeds with the pair of rollers in one bore 
rotated in a direction opposite to the pair 
of rollers in the second bore, said driving 
means including a shaft and a sleeve moun- 
ted for rotary adjustment on its shaft ex- 

10 tended within each bore, and gearing con- 
necting the shafts and the sleeves, arms 
mounted on said shafts and sleeves and 
slotted at their outer ends for guiding their 
respective rollers, the corresponding arms in 

15 each bore being arranged to assume corres- 
ponding angular positions in opposite direc- 
tions of rotation so that the rollers guided by 
said arms will produce harmonic vibratory 
forces hr a single direction, and means for 

20 rotatably adjusting the sleeves in each bore 
relative to- their shafts for varying the angu- 
lar positions of the sleeve arms relative to 
the shaft arms in equal amounts whereby 
to vary the force produced by said rollers, 

25 the forces produced in opposing bores can- 
celling each other to produce no vibratory 
movement when the arms in each bore are 



adjusted to 130"' apart to balance each other, 
and adjustment to progressively increasing 
positions of imbalance less than 180 c apart 30 
effecting an increase in the magnitude of the 
vibratory forces produced, said adjusting 
means comprising a gear train opsratively 
connected between one of said shafts and its 
sleeve, and means for bodily rotating said 35 
gear train to effect rotary adjustment of the 
sleeves relative to the shafts. 

4. Vibratory force producing apparatus as 
defined in Claim 3, wherein the gear train 

is supported between two plates pivotally40 
mounted on the sleeve and shaft respectively, 
and wherein the means for bodily rotating 
the train includes a gear segment mounted 
on one of said plates and a relatively station- 
ary worm meshing with said segment and 45 
arranged to be operated to effect said rotary 
adjustment during the operation of the ap- 
paratus. 

5. A vibratory force producing apparatus 
substantially as hereinbefore described with 50 
reference to the accompanying drawings. 

D. YOUNG & CO., 
10 Staple Inn, London, W.C.1, 
Agents for the Applicant. 
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